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AMENDMENT IN REPLY TO ACTION OF MARCH 23. 2010 
This is in response to the Official Action mailed by the USPTO on March 23, 2010 and is 
accompanied by a petition for a three month extension of time and payment of the extension fee. 

Amendments to the claims are reflected in the listing of claims which begins on page 2 
of this paper. 

Remarks/Arguments begin on page 7 of mis paper. 
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Amendments to the Claims: 

This listing of claims replaces all prior versions and listings of claims in the application: 
Listing of Claims : 

1. (Currently amended) A method for treating tungsten carbide particles, comprising the steps 
of: 

a) providing a starting material containing cast eutectic tungsten carbide particles ef-a 
given hardness having a particle size ranging from between 1 urn and 5 mm and comprising WC 
and W2C, said tungsten carbide particles being of a W-C system whose compositions, 
microstructures and phase distribution are represented on an equilibrium temperature- 
composition binary phase diagram plotting temperature against relative concentrations of W and 
C, said binary phase diagram of the W-C system showing a monophasic domain of a y solid 
phase corresponding to WCl-x having a face-centered cubic structure; 

b) subjecting said starting material to a homogenization heat treatment in said 
monophasic domain, thereby obtaining WC\. X monophased particles having a face-centered cubic 
structure; 

and 

c) subsequently to the homogenization treatment of step b), subjecting the tungsten 
carbide particles to a quenching step to freeze at ambient temperature at least a portion of the 
face-centered cubic structure and refine grain size of the microstructure, thereby obtaining a final 
product at ambient temperature containing particles with a finer miscrostructure than the 
starting material, a particle size about the same size as similar to the particle size of the starting 
material, a composition comprising at least a portion of face-centered cubic WC,-* structure, 
and a hardness groator than noid hardnooo of the otarting material; 



2. (Previously amended) A method according to claim 1, comprising between the 
homogenization heat treatment and the quenching, the step of: 
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-heating the WC,.* monophased particles above a liquidus line of the monophasic domain 
to spheroidize the particles. 

3. (Previously presented) A method according to claim 1 or 2, wherein said tungsten carbide 
particles of the starting material have an angular shape. 

4. (Previously presented) A method according to claim 3, wherein said tungsten carbide particles 
of the starting material have an average diameter of less than 200 um. 

5. (PreviousIy amended) A method according to claim 1, wherein said tungsten carbide particles 
of the starting material contains between 37% and 39% of atomic C. 

6 (Canceled) 

7 (Previously amended). The method according to claim 1, wherein said starting material 
contains at least one alloying element for enlarging said monophasic domain, thereby increasing 
the hardenability of the monophased particles. 

8. (Previously presented) The method according to claim 7, wherein said alloying element is 
selected from the group consisting of Ti, V, Nb and Ta. 

9. (Previously amended) The method according to claim 7, wherein said starting material further 
contains at least 0.1 % by weight of Nb. 

10. (Previously amended) currently amended) The method according to claim 9, wherein said 
starting material further contains 8% by weight of Nb. 
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11. (Previously amended) The method according to claim 7, wherein said alloying element is 
cast with the tungsten carbide in said starting material. 

12. (Canceled) 

13. (Previously amended) The method according to claim 8, wherein said final product further 
contains particles of a XC]. X composition, wherein X is selected from the group consisting of Ti, 
V, Nb and Ta. 

14. (Previously presented) The method according to claim 1 , wherein the homogenization 
treatment of step b) comprises heating the starting material in a graphite furnace. 

15. (Previously amended) The method according to claim 2, comprising the use of a graphite 
furnace having top and bottom chambers connected so as to allow particle circulation from the 
top to the bottom chamber, said homogenization treatment taking place in the top chamber, and 
said heating above the liquidus line taking place in the bottom chamber. 

16. (Previously presented) The method according to claim 15, wherein said bottom chamber is 
heated by induced plasma. 

17. (Previously amended) Tungsten carbide particles obtained according to the method of claim 
1, said particles comprising at least a portion of face-centered cubic WC,. X , a particle size 
ranging from 1 urn and 5 mm. 

18. (Canceled) 

19. (Currently amended) Tungsten carbide partic les obtained according to the method of claim 8, 
said particles having a face-centered cubic microstructure, a first portion of said particles having 
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a WCi- t composition, and a second portion of said particles having a XC t . x composition, wherein 
X is selected from the group consisting of Ti, V, Nb and Ta, said particles having a particle size 
ranging from between about 1 urn and 5 mm. . 

20. (Previously presented) Monophased tungsten carbide particles according to claim 19, 
wherein X consist of Nb and the second portion of the particles constitute more than 0.1% of said 
monophased tungsten carbide particles, thereby reducing the miscibility thereof at high 
temperature. 

21. (Canceled) 

22 (Previously presented) A method for treating tungsten carbide particles, comprising the steps 
of: 

a) providing a starting material containing cast eutectic tungsten carbide particles having 
a particle size ranging from 1 urn and 5 mm and comprising WC and W 2 C; 

b) subjecting said starting material to a homogenization heat treatment at a temperature 
between 2535°C and 2720°C and obtaining WCl-x monophased solid particles having a face- 
centered cubic structure; 

and 

c) subsequently to the homogenization of step b), subjecting the tungsten carbide particles 
to a quenching treatment to freeze at ambient temperature at least a portion of the of the face- 
centered cubic structure and to refine the microstructure, thereby obtaining a final product at 
ambient temperature containing particles having a finer microstructure than the starting material, 
a particle size similar to the particle size of the starting material, a composition comprising at 
least a portion of cubic face-centered WCi. x . 



23. (Previously presented) A method according to claim 22, comprising between the 
homogenization heat treatment of step b) and the quenching treatment of step c), the step of: 
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-heating the particles obtained in step c) at a temperature above 2720°C to spheroidize the 
particles. 

24. (Previously presented) Tungsten carbide particles obtained according to the method of claim 

22, said particles comprising at least a portion of face-centered cubic WC t . x and a particle size 
ranging from 1 um and 5 mm. 

25. (Previously presented) A method according to claim 22 or 23, wherein said tungsten carbide 
particles of the starting material have an angular shape. 

26. (Previously presented) Tungsten carbide particles obtained according to the method of claim 

23, said particles comprising at least a portion of face-centered cubic WC]. X and a particle size 
ranging from 1 urn and 5 mm. 

27. (Previously presented) A method according to claim 24, wherein said tungsten carbide 
particles of the starting material have an average diameter of less than 200 um. 

28. (Previously presented) A method according to claim 1, wherein said tungsten carbide 
particles of the starting material contains between 37% and 39% of atomic C. 

29. (Previously presented) A method according to claim 1, wherein the hardness of the final 
product is at least 2900HV. 
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REMARKS 

In this response Claims 1 and 19 have been amended .Claims 1-5, 7-1 1 , 1 3-17, 19, 20 and 
22-29 are pending. 

Reconsideration of this application is respectfully requested. 

Claim 1 has been amended to delete the term "of a given hardness" in lines 2-3. The term 
"ranging from" has been changed to "between " in line 3, and the term "similar' in line 20 has 
been amended to call for "about the same size as" These amendments are supported by the 
disclosure in the last sentence of paragraph 0053 of the published application. The term "and a 
hardness greater than said hardness of the starting material" has been deleted. No new matter is 
added by these claim amendments. 

Rejection under 35 U.S.C.§ 112 First Paragraph 

The rejection of the claims for failing to comply with the written description requirement 
of 35 U.S.C.§ 1 12 first paragraph is not believed to be well taken and is respectfully traversed. 

The Examiner contends that there is no support for the initial size of the particles being 
between lu and 5mm or for the terms "similar size". It is respectfully submitted that both terms 
are fully supported by the specification (see for example the last two sentences of paragraph 
0053 Of the published application). The clear import of these sentences is that the final particle is 
about the same size as the starting particle which is anywhere between 1 u and 5mm. Those 
skilled in the art reading this portion of the specification would clearly understand that the 
inventor was in possession of the starting particle size feature of the claimed invention since the 
size range in the claim is specifically set forth in the specification. The specification conveys 
with reasonable clarity to those skilled in the art that as of the filing date, the inventor was in 
possession of the invention now claimed. See e.g. Vas-Cath, Inc v Mahurkar 935 F.2 1 " 1 at 1562- 
64 (Fed. Circ. 1991). Accordingly the rejection of the claims under 35 USC 1 12 first paragraph 
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as to the starting particle size range should be withdrawn. Since the "hardness" and "similar" 
limitations have been deleted from the claim, the rejection as to these features is moot. 

Withdrawal of the rejection under 35 U.S.C. § 1 12 first paragraph is believed to be in 
order and such action is respectfully requested. 

Rejections under 35 U.S.C. 8112 Second Parent, 

The rejection of the claims for indefiniteness as to the terms "similar" is believed to be 
moot since this term has been eliminated from the claims. 

Rejection Under 35 U.S.C. S 103 

The rejection of claims 1, 3-5, 7-10,13, 17, 19, 24 and 26 as being obvious over the 
teachings of Kruse taken with Rudy is respectfully traversed. 

The Examiner contends that Kruse teaches ". . .especially in ex. 1, grinding ( thus 
homogenizing)...". This is not correct because in the field of metallurgy, grinding is not the 
same as homogenizing. In the metallurgical field the term "homogenize"(or "homogenization") 
means to "To hold metal at a high temperature long enough to eliminate by diffusion any 
chemical segregation of the components." (See definition of "homogenize" in McGraw-Hill 
Dictionary of Scientific and Technical Terms, Copyright 1974-copy attached ). This is clearly 
not the same as grinding and is not taught or suggested in Kruse. Thus Kruse does not teach or 
suggest "homogenization" (as called for in the present claims, but only "grinding" which is not 
the same operation. For this reason the Examiners obviousness rejection is unfounded. In simple 
terms Kruse does not teach or suggest "homogenization" of particles as defined in the present 
claims .Contrary to the Examiners assertion on page 2 of the Official Action the grinding in ex. 
1 of Kruse is not "homogenizing" as the term is used in the field of metallurgy and in the 
specification and claims of the present application. 
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Rudy does not teach or disclose homogenization and does not overcome the deficiencies 
ofKruse. 



13, 17, 19, 24 and 26 under 35 USC § 103 for obviousness in view ofKruse and Rudy is not 
well taken and should be withdrawn. 

In view of the comments and amendments set forth above, the present claims are believed 
to be in condition for allowance and such action is earnestly solicited. 

Please apply any other charges or credits to deposit account 06-1050. 



Based on the preceding < 



and amendments, the rejection of claims 1,3-5, 7-20, 



Respectfully submitted, 





Reg. No. 25,351 



Customer Number 2621 1 
Fish & Richardson P.C. 
Telephone: (212) 765-5070 
Facsimile: (877) 769-7945 



3056484S.doc 



McGraw-Hill 

Dictionary 
Scientific « 
Technical 
Terms 



McGRAW-HILL BOOK COMPANY 

New York St. Louis San Francisco 




N • Deli 
Panama 



3 no Pnulc 

Singapore 
Sydney 

Toronto 



